Abstract. The mapping class group of a compact oriented surface of genus greater than one with boundary acts ergodically on connected components of the representation moduli corresponding to a connected compact Lie group, for every choice of conjugacy class boundary condition.
Introduction and results
Let Σ be a compact oriented surface of genus g with n + 1 boundary components (circles) (c 0 , . . . , c n ) and K a compact connected Lie group. Denote by Γ the mapping class group of Σ that fixes the c j s. Fix a set of conjugacy classes {C j ⊂ K} n j=0 , one for each boundary component and let
Then the representation variety is
The group K acts on Hom C (π 1 (Σ), K) by conjugation and the moduli space is the quotient Hom C (π 1 (Σ), K)/K. The group Γ acts on Hom C (π 1 (Σ), K) and this action descends to an action of Γ on Hom C (π 1 (Σ), K)/K which possesses a canonical Γ-invariant Lebesgue measure μ, see [G1, H] . 
Goldman first proved the above theorem for g ≥ 0 and K being locally isomorphic to a product of SU(2)'s and a torus, [G2] . The cases of n = −1 (closed surface) and n = 0 are both direct consequences of [PX, Theorem (3.1)]. Hence for the rest of the paper, we assume n > 0.
Consider the Yang-Mills' measure on the moduli of K-gauge equivalence classes of K-connections on Σ, cf.
[S1]. The space Hom C (π 1 (Σ), K)/K resides inside as the subspace of flat K-connections. The above theorem determines, a priori, the classical limit of the Yang-Mills' measure as temperature T → 0. In Chern-Simons theory, Hom C (π 1 (Σ), K)/K is the classical phase space. Our theorem gives examples of a group acting ergodically on a compact phase space and reducibly on the corresponding quantization, [FMS] . The moduli space Hom C (π 1 (Σ), K)/K is also related to the moduli of parabolic (K /C )-bundles on Riemann surfaces, [AB, BBN, S2]. Many other interesting issues and applications concerning these dynamical systems are discussed in [G2].
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The representation variety and the mapping class group
With slight modifications, the basic notation is as in [PX] . Let K = [K, K] be the semisimple part of K and dk , dk their respective Haar measures. Let pr : K → K be a compact cover such that [ K, K] is simply connected. Figure 1 is a picture of Σ decomposed into three pieces-an (n + 3)-holed sphere, a one-holed genus = 1 surface and a one-holed genus = g − 1 surface. The representation varieties associated with the latter two surfaces play critical roles. This is the reason that the condition g > 1 is essential for our proof.
To streamline notation, we use x i , y i , c j , s and s to denote loops on Σ (see Figure  1) , their corresponding elements in π 1 (Σ) and elements in K (usually their respective images by a representation). Always denote by x = (x 1 , . . . , x g ), y = (y 1 , . . . , y g ), x = (x 2 , . . . , x g ), y = (y 2 , . . . , y g ) and c = (c 0 , . . . , c n ). We shall carefully provide the context to make their meanings clear. 
